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no 



1 

[#t*W#©iSH] 

ffimmrnwrntomicmbx. a s> p$/disb*e, 

jW«i*l«JU2LL©7G*X*£tr. lnGaNXa> 

10 

[««a3] mifei nGaNX3>^? HI©. 7cffi 

x/ <n+tc*x) xfmbhti&jmxoimttmfr 
o. o o o%art*^c <t*»«fr*« 

J*8S 1 *fet*2 KiBtSOffiBft^WttR^. 
[§»5JC^4 ] BtTlS I nGaNXayj'? h H©. In 
/(In+Ga) rm«4> 6ft£ I n ©JK^**«0 . 

0 1 %«± 3 5 KfcTFT? ft £ C 4 *#m<t f £ If?*® 1 

[W#^5] BufB I nGaNX^OS'S' hJl*S i . 
C, Zn, Cd$fc«Mg©^*$^S©^*i4>ft< 4 4> 20 

Pixl 0"fcLhl x l O'Vcm'tim^Ci 

[1**96] bmIB I nGaNX3>W HI©/?*** 

1 n m«± 4 0 0 n m«T-Ccb -5 C i *#iS[ i "T 

JS 1 *>6 5 Offltl*»0«tClEtt©a[{fc«2NW«R^-. 

[f»*i!7] HulB*S*5Pd*fc{JP t ©5 
4t>f5F*i*»*£tfC4*«F«4 -refill *>6 6©{5J 
ti*©«CclBtt©»t«2|UW«R^-. 30 

[ fS*l 8 ] fiJIB*S©Jl^*5 1 n mJ^± 6 0 0 n m 

[ M&H 9 ] BUf BRSf*K©J**tf 5 0 n mliLL 5 0 
0 n m« T"Cft SCi 4 -f £1**1 1 *> 6 8 <DfH 

i i o ] mMm&fomwitmtk *>u< unit 
imowtifrt-eitsc tzimtf&mmm 1 9 © 

Nft*>©]StefBtg©^fc»j§i*fK^„ 

[ia*® 1 1 ] msa»fciiNis*f***©»R#«f t*j 40 
f5m*«©]BKfa*s©^{t«j*3S»sR^. 

[i**S! 1 2 ] SM<JS 1*6 1 1 ©{5jn*>©JStcfBiS 
©I nGaNX3>ffH*ffll^«:m 
[»H©»iaitt«lW] 
[0 00 1] 

u&fXDM-sr&minm mv»¥m»±K. 

fttcmmwwkommmk.* b-tcmm^mim+te&v 
mummim?*. 50 
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2 

[0 00 2 3 

[ft*©SSB3 fife*. »b«2£*f*4*tt4©l«©*» 

miff* u < u < . ««Mtf ntc j: ^>^©*s$ •? * 

sbr. -e© d ? h ^ w -?mt 2 w mJ^T-r-esMf jox 
-r *sfiw*i*ifca&. yxh^^f ^©iwgtc^i l 

[0003] 

[&Bji#ii?^<fc5£-r£isgi] sft«f¥« 
#±cc0j£3ttfcse©aija*tt<fc. nm^RoanK^etc 

[0004] 

[SS*JB&-r*fc«>©^&] *IM8B. »b!ft*«tf* 

r. mettYba^K«nd:iiitBRSfl:R4©nccso 

T, As, PSSfcttS b*>6iM«ti£ l®fflfcU:©7Cs£ 
X%g{f, I nGaNX3>£* HI£:Rirr&C4£ 

±2 ft, m-=f-<D&w£*)m&ft±.Lmz>. 
[0005] cct, ^ws-cuiiastisa^b^ai 

f*B4«. i>ft<itAl,Ga,In,N ( 0 =S x ^ 
1, O^yil, O^z^l, x + y + z= l) £^tf 

©@tt£=fr-rs„ 

[ 0 0 0 6 ] I nGaNX3>S> hBlcjg 

[000 7]*SilJ, InGaNX3>$i/HO, 
tc^X/ (N+tu^X) 6ft -StcsRX ©/£-?•# 

m&0. 0 1 %feLk 1 0 0 %&.T~C$>2> C 4 *s»j§-Cft 

[000 8 ]*^«, lnGaNXa>$?H©, 
I n/ ( I n + Ga) rji8tfc6*i* I n ©»*#**« 

0 . 0 1 % tLk 3 5 %JWT^ft 5Ci *Sfii-C* -S. 

[ 0 0 0 9 ] InGaNXn>$i?H*5S 

1. C. Zn. Cdtfc«Mg©T^M©H^j:< 
4 1 «a«±©**«**£*. WIB^iW^©^ 
gSJjna* 1 x 1 0 1 ' JilJh 1 x 1 O'Vcm'HKAS 

c4#$?jfir*-&. 

[00 10]*^^, InGaNXn>ii?H©I 
^■*1 nm«±4 0 0 nmJiiT-C&^C4*iffSbt^ 

[001 1 ] mzMmwp dztdzp t©5 

4fc{5jn*%#t?C4*i»®-C*S 0 *^HJ 
». BUlBm«©Jl^*5 1 n m«i6 0 0 n 
C4A97SLO. B?IBMm{*l§©J¥**5 0 

nmJiU:5 0 0 nmt(Tf*SCiW^ 

», ButBsimii*3^ta^*> l < «^tsss©f5jn* 



3 

^»«36Sfi<ttt**(MI«r * S C t U>. « 
iainGaNX3>^ni^ ^ttKWCjff* t, < 

[0012] 

[#9!©iafc©J&»] <|g*WB»l> 
(*«9J<DI nGaNX3>^ mccour) 
B, affc«J*3W*)iiBW#iliOmcc«L/r, As, 
PifcttS b*6»*n* l«RJ^<W«X**tf. 
InGaNX3>J^H«it5cttcJ:or, R 
•IWiWttftWf* 0 < % »««BI©»j3&sn*IWjh 

t>BEr± a rscd:«sr»«. cnecciorSH^j^WB 

[0013] ##MJ§{C»:h4 I nGaNX:n>£^ bJl 
SftWCC«, InGaNAs, InGaNP, In 
GaNSb, InGaNAsPfti'Tfti. 

[0 0 14] *fc % ffifB^ttlRl:**. AflttrtCtt, Bt 
*tJl* (S i 0,&i*) , ^{b&^ (SiNJ, A 1 2 
O, 

[0 0 15] InGaNX3>^^M«:lS^t 

$/c, InGaNX3>^HBCh?)(Dx^ 

[0016] *«I8CC«& I nGaNX^>^ hUCC 
*ai3ti*^RW««, Si, C, Zn t Cd*fcliMg 

<oxmm<D 5 w>& < <fc i «wa±3W»* u < 

6ft So NG7imaHHnKK» 1 x i o"JM± 1 x i 
0 21 /cm 3 J«TcD^H^^L^o C ©ISBttriWia 
W«MM03 hi iftWtiW* 0 < ft < . 3>£^ 
bfifcxfcifAU InGaNXa»f FiOiWt* 
(ST* I nGaNX3>^ hStcSStt] 

B.o«*ttfcfiJ±b»*. MgtW»iLrinGa 

±3i*£/c#>Ct. -t©«SCC*jl^rBIHBI nGaNXn 

t>. **iacc»t>S 1 nGaNX3>^ Mg<DJS#tt 
lnmJa±4 0 0nm«TaW*l/<, 3 6iC«F£L< 
»5nmK±2 0 0nmKT'C*4. InGaNX3> 

C&*SBJItCtt<&. I nGaNX3>^ hM<0 

m&&4 0 0 nm*jBA4ifWf*U-t>Tl>. 3 6k: In 
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[0017] tc3RX©JR^*3WO. 0 1 %&± 1 8% 
fciTr&fttf, InGaNX3>^^H©JI*B5 0 
nmHi4 0 0nmttT«U, S6>0cW*L<tt 
5 0nmH12 0 0nmHTtft5. ffcfr, tgJRXCDJI 

tt&fl 1 8%<fc9 < i o oxeiTr**i«, I 
nGaNXn>^^ hI01*tt5nmt(±2 OOnm 
«T*W£L<, 3 6te»SL<tt5 nmJ£U:l 00 n 

io WiMMtnmciffiKtdbi. 

[0018] *«e8CC«t>4 I nGaNX3>^^M 
<D, tc«X/ (N + S*X) rJt»fc6ft&7cS;XCDM 
0. 0 l%feLhl 0 0W«T*Wf*tA». tc^ 

iWI*l»Jl:f*»»3Wft< tt««rftCC*S. Lfrl/tttf 
[0019] tcSRXCDIS-T^^O . 0 1 %«± 1 8 % 

MT™mm>mtt±%mt<cm *. r , n> * * netw 

20 /h3<&*/ca&CC*KBr*S. 

[0 02 0] InGaNX^y^^hltDTciXOMT- 

[0 02 1] I nGaNX3>$^H 

CD, In/(1 n + Ga) rjl.ftk6ft& I n<Z)Jj?rf# 
¥te0. 0 1%£Lb3 5%eiT#»iUK 36«tf£ 

«K»ftl»±T*»*^<tt4«mK:**. l/^Ltt 
^InOl^WO. 0 l%J:0fe/hSl^«(Ha«6 
*#»6*lJC< <tt*. ifcln©«^*#3 5«t 
jB7L*itt*ft3WKTL>&«>4. 0. 5%£l±2 5%« 

[0 0 2 2 ] S/c, ^>£^ mtCiifflBHrtt? I n# 
S*ftS<t, F7>fi^>^^x^hi^>y?: 

jfeur *>*<D«n*«5Sticc< < , mm*y * ay-*w 

40 [002 3] I nGaNX3>^F H<D I n <DW^% 

(»fc«J*Wf*JlK:oC>-C) I n Ga N 

AI.GaJn.NfOixSl. O^y^l, 0^z 

^ i , x + y + z = i ) ^tpjsr&£ 0 mtB&ttm^m 

Si, O, CI, S, C, Ge, Zn, Cd, 
50 MgtoJ:VBe<D^1&mt<D5%* WtifrOttmtfi 1 



5 

B. ^©±4CffJfiS5 ft S*^© InGaNX3>£f 

nifflijtcrsj*^r. *i&®i<Dmta&*&< Ltcfitms 
©«it^ tcfc i >r mmgim^mttmom&'p teas 

[0 0 2 5]*SMK^InGaNX3>$^H 10 

tm-rzmitvatmwmit. M&maz, inGaN. 

G a N, A 1 G a N. I n A 1 G a NteffiW $ L < ffl 

[0 0 2 6] lnGaNI±KInGaNX3>*i'h 

l>fcii>{CffSbl>. TCSgX^MIBI nGaNBf 

{CjMfcOfciOTfc. -e©*Sll*©filf&g5?IB I n G a 

I nGaNiiOI nGaNXn^JJ h 

mtxmgkn&mttfT&ztdsbftzL^. 20 

[0 02 7] GaNB±(C lnGaNX3>$* hB# 
T&KSft-Si. Cft6©B<h©RSJ©«mffitn*Vh;*< 

[0 0 2 8 ] A 1 GaNllK I nGaNX:3>£i?h 

(SAsjf^sn^i. 7E*x**a 1 G&umz&mbxz 

[0 02 9] lnAlGaNl±KInGaNX3>$ 
f Vm*W$L2nZ>t^ tcSIXA* I n A 1 GaNBSrfc 
»0T£6fC^©T©B^<!:&lfc-r£©£P.#±U JRT- 30 

I n A 1 GaNBlffl I nGaNX3>^ hBBsf&fi 

(mg&C-3t>T) #fS?J{C<&:b& lnGaNX3>i<? 
hBi&TSSffiB. JWfcffjKB. Pd. Pt, PdS 
i (S i ©fD^«*ij5-2 0%) . T i . A 1 . H f £ 
teBMofCtsmfie. *Sl,>B. Pd/Au. Pd/P 
t/Au. Pd/Mo/Au. Ti/Al, Al/Hf 
/A 1 te£<D-&m%>m i mm-CfoZ> (InGaNX3>$ 
f hB»>£SB3ft/d«i<:fBtS) . «wc. PdSfcB 40 
Pt£^t?S6£ I nGaNXay^ HB£©S#14 

». ge*©Bute^ffi i mwt^mfom t ommmctt^ 

XH £ b < . *©fHSMll£3t#-f £ C t ^ oJ#g-C& 

So 

[0 03 0] *J%B8(C^:b6mS©«*« 1 nmJW±6 
0 0nmOTOlIWI;CI,>. £ ^JCif £ b < B, 5 
nmJW±3 0 0 n mXKT-C&S,, ^ffi©J?##s 1 nm* 

»rBil*Ofc£trte^#5£t-£'n>„ ms© 
<&S. 5nmfcLh3 0 0 n mJUtTffJJ: O^SS 0 ^ 50 
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(^^©Jl^fco^r) ##feWC$:b2> InGaN 
Xa>5H» hJBiSfr4R«(*il©»*B. 5 0nmJW 
±5 0 0 nmJWT©ffiffl#£?£lA> 0 3 6K*f£l/<tt 

1 0 0 n mtLk3 0 0 n m«Tt?*5. ^S<*M©J¥<& 
^^^^©©H^-CafeSiiiiSt^D^-rO^-S. 10 

0 nmJW_h3 0 0 n mfclTTBJ: «3^*rl6j±L 

(S«ccoor) *^M(C#to4 lnGaNX3>^ 
KB&t£tf&fb1&¥*gf*St^©*1g*i. SMMJtiM§«."C 

iKiot, tS^^(Ccfc^lEfi©^3!>5j(g^U. I 

nGaNX3>^ KB©&lite;Wl±U#£. gfc. 
mim&ZftLXTtmXtf I nGaNX3>^ hJBfil 
*kDB*fc<3su &wm*&it2i*?>cti>V}<: C 
<t*J-C#S„ 3 etc. SbWiftlSii*©±(CM 

«>. *«©S ( ){cj;^iim(*lKi'»mffiiHJlll*PAih-r 

[0 0 3 1] cct. ftfUIMMMHNR&«. 4>&<<t 
feAl.Ga.In.N (Oix^l. O^ygl. 0^ 
z £ 1 . x + y + z = l) £$t?**£T'&&. B?fB^b 

!^j»f*Sffitt . * ft L/"Cl>£ ^TCf^©^ 1 0 

%fcTF (fcfcX, A^MtabSCi) *s, As. Pfc 
.ty'Sb ©Tclggf© -5 %<5Jft#>©7CJfS-Cfitfe3ftT 

Kna^b!Kj*«ttS««. si. o. c i . 

S, C. Ge. Zn. Cd. MgteiCKB e©«M 
Wot. HS»BHW(8ti«Si»J»{cJ:4^^fi©{g 

2 >^mm<Dim2x^ *&wtc&t>?> 

1 nGaNX3>$i'H?:ffll ( >fcI»I»U-f 

£*ffiB, Jl*©^<|gl i|SJ«r-*)-S„ 
[ 0 0 3 2 ] m 1 ©gfb^^ttU-lfJR^B. ( 0 0 
ODInlGaNISlOO, nIIn,.„Ga,.„ 
Ni'7^K±I10 1, nlAl,. 1 Ga,.,Ni'7^ 
FH 10 2. nfG a NjbtU KB 1 0 3 . 9£XM 1 0 

4. pSAl,. ) Ga,. 7 N + t l JT7'D7i'il0 

5. pSGaNM-f KB 1 0 6 . pMA l,.,Ga,., 
Nfv-j KB1 0 7. pSG a NB 108. pi I n 

.. iGa,.,N,.,P. KB1 09, nlil 1 
0. plil 1 lW^SiO.SHftil 124^ 

[0033] tr. wt^BMta^g (mocvd) ^ 

I I^H^4©TMGa(h ^fM'J^A^fcBTE 



3 



(5) 

7 

Ga ( h 'JxfM'J-jA) CC. TMIn ( h iM*^ 
O^A) CD I I I£H(f4<bS i H 4 «6tl, 8 
0 0'C©j3cfiSarnS[I n„. 07 Ga 0 .,3N^7 y Zffi 
jhilOlWOn mfi£fi3ftfc 0 ;Wc, WBMJ&fr 1 

o 5 o°ccc±cf e>n v tma 1 ( b ^^r^^ 1 ) 

A) £/£«TEAl ( h U CD I I 

\mim&m^*>tir. 1. 2 umJlCDn^A 1 B<1 G 
a,.,N^7i?Fil02 (SiT^fMUlO 18 
/cm 3 ) *«)5Sfi3*i, m^rnMGaNytiJ^ FBI 
0 3 (S i ^*6Wi8S 1 x l CPVcm 3 ) *S0. 1m 10 

[0 034] f CDf&, S^RMBLifiB 0 OWBf 6ft, 
3J§£8<D, »34nmOIn,, 1J Ga,, IJ N#FliI 
38 nmCD I n 0 . 0 iGa 0 . 99 NeiI^6M$n/c^ 

sn/c e ^cdi^, mmmt^mom^s ih 4 <s 

i^tt«JT«Kttl x 1 0 18 /cm 3 ) ^«$n/c c 
[0 0 3 5 ] IfcJfcBKI A s XmiMZtlZm&lZA s H 3 
(7^») SfcliTBAs V7*Jl>Tfrts 20 

» «*iiccp*sasai3tis»^«PH 3 

»*JltcS b^flSttlSnSiS'&ttTMSb (hU^ 
*;UT>**» ifcttTESb ( h 'Jx^^7>f * 

» ^ti-ehaan-i-iiAc*. *fc. »#«#giasR3 

lnGaNXr3>£^ hJf KfcflH>6*i& 0 
[0 03 6 ] SSSK^W 1 05 0 °C£-C#fi 

3ftT, I^2 0nm<DpSAl 0 .3Ga 0 . 7 N+t';7 30 
:/u^JI105, 0. 1 //mCDpSGa N^ttf^ FB 
106, 0. 5Mm©pMAl 0 .iGa 0 . s N^7^Fi 
107&0. Um©pSGaNll0 8«Mfi$ 
ft/c 0 fit, S«SK£7 0 O'CCCTtfT pg I n 
..iGa,. l N 0 .,P 0 .,3>^^Hl 0 9£;2 0nmJ£ 
6U/c fl MffiOpSS^ttWiUrMg (EtCP>M 

[0 0 3 7 ]^^, ±fErj£g$ft/txe£:£^-£ 
MOCVDSa^ROUlt, IWW^^o n 40 
m& l I0(t xt*^x^-<DHSCCH f /A l CDJ@ff 
"CJBSSSftfc. fbr, ntil l 0«CnSll^» F 
£LTAu**jK»3ftfc. WaBnWBmoffeK:. Ti 
/A K Ti/Moi/dJHf/Auf^il^nrfe 

* ht^#Ttf&ft*fctf>#* U>. 

[0 0 3 8 ] p h7^7mi^>^2 

>j ? ^F 7 -f i ) ^jujses y ? 

* h ^ ^SKXItt l . 7/iirtofc. *<D«L Si 
O.B«*m l 2#2 0 0 nm**3ft. pSln Cll 50 
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Ga 0 .jN 0 .}P ) . 1 3>^ HB l 0 9^Sm3tl"C, 
plgl l l#Pd (l5nm)/Mo ( l 5nm) / 
Au (2 0 0nm) ©Writ 

[0039] *mm<D&mvm^*>fttcmm\*G aNi 

««?fCC, S i CSS, GaAsft S 
JfSftgl*, 

[0 04 0] J:IBr|ft0^3n/c I n 0 .^Ga 9 . 93 N^7 
v?tii±mi 0 2«, InttfiRJttfO. 0 7£Wr*o 
TfcflitottOU InGaN^7?^l»±iai** l &< 

i©frf^#*t < ttSW^tt. Mia I n G a N ? 
9 * £ K>ltB#**f A 3 txtcjji^ Z^v *RS±<Dj£"Ccfc D 

[004 1 ] ±82r«W3 hfclfcJteH 104B, PiMB 

0#FJir**>*««-C*^r*>J:(r^ S/c, #FB<D 
B&tt, 8WC©3«K:R6'* , \ 1 OBttTr**n«Hffi 

[0042] ±&T?mm2titc&%m 1 o 4 #fb 

iBMBcDMBtcS i ( S i H, ) ** 1 x 1 0 1<r /c m 3 

^*E^^as»n 3 ft r t at > . 

[0 04 3] ±ld^7tB 1 04&CAS&K «P*5^* 
[0 04 4] ±farSMB3ftfcpffiA l 0 . 3 Ga 0 . 7 N* 

i-yr^a v^bi o 7«. a i ffljaEtt^o. 3tmr 
fc##Hfi««*ft#<K <fr-?tc 0 WE* -r y Tt/a * 
iM>*sfii«F3tiSgK*r A 1 ffl«Elt*yh3 < f^itf, 

*+ y7^o y ^BrtcD* * y rmbm**i* < «c o s 

[ 0 0 4 5 ] ±fficD^r«, pffl^^y FBtnSS^ 
7?FiiUt. Al Q . 1 Ga,,,Nai#ffll^h/c 
A 1 OifijRJt^ 0 . 1 fcJjf-CD A 1 G a N 3 7C»fir 

i^ifeDHCiidb^fi^SiaiSttirA 1 ttJiSJ±«/jN 
[0 04 6] ±fart&B^3ft/tA lGaN^7^ FBO 
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BfriZs 0. 7^m^l. 5mnJ»»U*. C<DC£ 

[0 04 7] ±E"C»WS*i*:^9sr FB«, A 1 G a 
N 3 tOSS^C* A 1 I n Ga N, A 1 G a N 

P, A 1 GaNA s«<D47cSSr*r>rfeac^ 56 

SA lGaNJBipS8GaN»*i6«c*iHtt^«Jft, £ 
fcttpSA 1 GaNIBipSSI nGaN»^6&4jH« 10 

[0 04 8 ] JblBr«, MOCVDftKCCcfcSttflJSfi 

e> . >w f^ Fmta&gffi (hvpe) j&m^n 

[0 049] *3afc©»«2rttW3nfc»b«l**(* 
WR^tt. **9ICCJ:* I nGaNX3>^ m 
^Bt^CiWot, p«ffi©iHJHt^l»±Sti4<ti 

[0 05 0] C©J:5CCOrf¥«S*ifc*jfc«5**»U 

TtOHjMfe (Wfe, jfife) tfKJ:*^^* 

<H*©JI5SI3 >*HJfi(DJBjB3 "CW, #«Wt«feS 
I nGaNX3>>^hitfflC^I**»»j|)Ey 

±m&~c$>z> a 30 
[ 0 0 5 1 ] 0 2 ©sft«MNW**# y-f *- FjRiF 

(000 1 )lnSGaNli2 00, niMW 
ttfc-T-20 1. nSAU^Ga.^Ntt'JT^P?^ 
B2 0 2 V ^7tH2 0 3, pSAl BlJ Ga D . 7 Ntty 
7^9^12 04, pSSJSHJWjBtS^ 0 5* pil 
n 9 . 2 Ga 8 .,N Bl „As 9 . M 3>jr^H2 06 t P^ 
j£7£1£ilffi2 0 7, pli2 0 8, nM2 0 9«^ 

■cos. 

[0 05 2 ] **5fecDff^r«nM^^»ietS^2 0 1 
<bbr, 1 OOHJMCDA 1 ,. ls Ga 0 .. s N 5 40 

nm, Si F*-^*0)/Al o . I Gao.,N <«#1 . 
5nm, SiK-^ftO) til^Jt IB(£Ji2 0 3£l/ 

3ia«g©A 1 ,.o 6 Ga,. !4 N#?l (B^2n 
nu S i F-:/*0) /A l 0 . 12 Ga 0 ., 8 N (/5*4 n 
m, Si F-^*0) *fflOfc s pSSjSHaBjfflte^F-2 0 
5iL/t, 1 0 0JS&JCDA 1 B . 15 Ga 0 . 55 N (»# 1 . 
5 nm, Mg F-^*0) / A 1 5 .,Ga D ,jN (M» 
1. 5nm, »/c fl S/c pil 

no. I Gao.,No < , 6 As 0 . M 3>^^h|2 06«, p 
SJSMRiHW?^ 0 5 CD A 1 0 . 2 Ga 0 . 8 N_k&C 3 0 n m 50 



&m 2003-86533 
10 

WJfSttfco pMS7tttm©2 0 7«Pd (7nm) 
pSI2 0 8«Au (5 0 0 nm)^tl?nfflli 

[0 0 5 3 ] 3 "ClttWSnfcRity-Y 

F*=R*. #f£HJCCj:£ I nGa NX:3>*^ h/lfcffl 
C^C<b(Cir?tpaaj(cttlft2 0 7£^t?Sg©iiJ 

[0 054] *»WC«S=i>* * Hi*«Ofc«fc* 
InGaNX:n>£? FJB*m>fcgffcft¥^U-1f 

i^a3 4fflor^^h*o -€-©ifc<D*«eiicc«to 

So 

[0 0 5 5 ] H3©S{l^^ttU-lF**tt. W r 
-rrSS3 00, GaN^?77i301, nSInG 
aNX3>5?i'hi3 02 < naAl,. 1 Ga,. ! N^7 
*FH3 0 3. nSGaN»VFI3 0 4, ^3tl3 
0 5, pSAlo. 3 Ga 0 .,N*t , J7^P^130 
6, piGaN^V FB3 0 7, pSAl (<1 Ga 0 . ( 
N^77 K13 0 8, pi I n 0 . ls Ga 0 .8sNH3 0 
9, pM\ no.tGao.jNo.sPo.i^^^ hJH 3 1 
0, n'H@3 1 1 . p^@3 1 2*5<fce?S i N x ^lft 
M3 1 3*£^n>4. 

[0 0 5 6 ] *W6©^»8©^#«:U-1f*^«, F5 
^^>^ffl^tnS InGaNX3>^?^M3 

0 2*JH3©<fc5K:MH3*i % *©BCC«L"Cn*«3 

1 l3WBfi83#ite. 

[0057] nlInGaNX3>^^M30 2<bl 
I no.iGa 0 , 9 N 0 . 56 P } .o4^>^^ hM 

(I^lOOnm, S i7tt«9iftft: 2 x 1 0 l8 /cm 
3 ) JWBO&ftS. n^©3 1 1 ilt(iT i ( 1 5 n 
m) /A 1 (30nm)/Ti ( 2 0 n m ) /A u ( 2 
OOnm) ft*J3l>6ti&. 

[0 05 8] ^csaso^aowttt^awu-if*-? 

tt, #»9ifcJ:S I nGaNX3>^ M^fflC^C 
i^ci:^r v n«ffi©*Jlfc£*©ffilB©S i Nx^f* 
fW«»3tl40«rl»±r*Ci*S'C#&. CCDCiCC 
±ot*B*0#l«I±lfc. InGaNX=J> 
£^ F/ifc* F^x**>y«©^«rfToTfcx?* 
> J: 4*HlB»aW3 /Co 
[0 05 9] *SKfc<DJK»OpS 1 n, Bl Ga..,N,. B 
P 0 .i^>^^H310i p«fiS3 12, WI>'S i 

N x R««fi3 1 3±<DMm*. mm<Dmi&2±mm~c 
[0060] xmt&vitm-cm^htitc&mitzv a 

TWmXfttii, S i Clt, GaNlg, AlGaNg 
«, GaAsfitS, S iJMK&£;WfflC>6ftT6ttb& 

Oo 



(7) 
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[0 06 1] 

1 0 0,2 00-nSGaNIS 

nlIn 0 . 07 Ga 0 . 53 N^7-y flKjtJB 
3 0 3 — n §} A U.iGa 0 . 9 N^7'> F@ 
•niGaN^V KM 

3 o s-mtm 

•p^AU. 3 Ga 0 . 7 Ntt l J77'P^ 



101- 
1 0 2, 
1 0 3, 
1 0 4, 
10 5, 



3 0 4* 
2 0 3, 
30 6- 



10 



*20 



1 0 6 

1 0 7 

1 0 8 

1 0 9 
9 hM 

1 1 0 

1 1 1 

1 1 2 
3 1 3 

2 0 1 
2 0 2 
2 0 4 
2 0 5 
2 0 6 
H2 0 

2 0 7 

3 0 0 
3 0 1 
3 0 2 
3 0 9 
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3 0 7-pSSGaN3fc#4 KJf 

3 0 8-pIA lo.iGa 0 . s N^7*; Fl 

pSGaNI 

310-pSIn,. 1 Ga,.,N B . l P,. 1 a>ii 

2 0 9, 3 1 1-nlfl 
2 08, 3 1 2-pIi 
S i 0 2 ^<*J8 
S i NxlSHftK 

nMA lo.,Ga 0 . 7 N^ty7^P^l 
piA l 0>J Ga 9 . 7 N + tU7^D^l 

pil n 0 .,Ga o .,N J . 96 As J . H 3>^^ h 
GaN^'y v ?1 

nMI n 0 .iGa o . 9 N o . 96 P o . o <:3>£^hJf 
pi I n 0>li Gao. 8J NI 



[0 1 ] 



[02] 




no 



207 



209 



2oa 



1^206 
-^205 
^204 

v-^203 
^-202 

*-20l 



^"VZOO 



[03] 




300 



(8) 
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F 4M104 AA05 BB06 BB07 CC01 FF02 

FF13 GG04 HH08 

5F041 AA41 CA40 CA46 CA65 CA85 
CA88 FF01 

5F073 AA13 AA74 BA07 CA07 CB02 
CB19 CB21 DA05 DA30 EA29 



